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Rotaviral diarrhea is endemic in most areas of the world, yet community-wide epidemics 
have not been reported in prospectively monitored populations. This prospective study 
of the etiology of diarrhea included biweekly visits to the homes of 10% of the popula- 
tion of the White Mountain Apache Indians and began in April 1981. During a three- 
week period beginning 21 October, 1981, 342 new cases of diarrhea were identified on 
different parts of the reservation. Rotaviral antigen, detected by an enzyme-linked im- 
munosorbent assay, was identified in 169 (73%) of the 233 stool samples that were tested. 
Rotavirus was not detected in any of the stool samples taken six months before or after 
the epidemic. During the epidemic, respiratory symptoms were present in 44 (33%) of 
135 rotavirus-positive patients compared with 17 (17%) of 98 rotavirus-negative patients 
(P < .05). This rapidly spreading epidemic involving all areas of the reservation, in the 
absence of a common source of exposure of ill persons, suggests the possibility of respira- 
tory transmission. 

Rotavirus is a leading cause of diarrhea in many parts 
of the world [1-5]. A number of published reports 
[6-9] have described epidemics of rotaviral diarrhea 
in hospital-based studies. However, community-wide 
epidemics of rotaviral diarrhea have not been de- 
scribed in prospectively monitored populations. In 
this report we describe the occurrence of an epidemic 
of rotavirus in a prospectively monitored population 
on an American Indian reservation in the United 
States. 

Patients and Methods 

The White Mountain Apache Indian Reservation oc- 
cupies 1.7 million acres of land in the state of Ari- 

zona. Approximately 9,000 individuals reside on the 
reservation. Most of the medical care for the reser- 
vation is provided by the Indian Health Service. The 
50-bed hospital on the reservation contains an out- 
patient clinic where v200 patients are seen per day. 
There is also an outpatient clinic 50 miles from the 
hospital. 

Clinical studies. Since 1 April 1981, we have been 
prospectively monitoring the occurrence of diarrhea 
in a randomly selected sample of 10% of the house- 
holds on the reservation (surveillance population). 
These 201 households (1,103 persons) were visited ev- 
ery two weeks, and each individual living in the 
household was asked if he or she had had diarrhea, 
defined as more than three watery stools in a 24-hr 
period, in the previous two weeks. If diarrhea had 
occurred during this time, the patients were ques- 
tioned about the presence of blood in the stool, 
vomiting, runny nose, cough, and fever. If diarrhea 
occurred within two days of the visit to the home, 
a rectal swab was obtained for detection of bacterial 
pathogens by using modified Stuart's bacterial trans- 
port medium (American Scientific Products, Tempe, 
Ariz). An additional stool swab was collected in 10% 
PBS for detection of rotaviral antigen. Adult patients 
were requested to provide a sputum specimen as well 
for detection of rotaviral antigen. Nasal secretions 
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to be assayed for rotavirus were obtained from in- 
fants less than three years of age by instilling 0.25 
ml of normal saline into the posterior nares by using 
a small plastic catheter. If surveillance patients were 
seen for their illness at the hospital or at one of its 
clinics, all the specimens mentioned above were ob- 
tained at that site. 

Besides the community-based surveillance popu- 
lation, participants in the study included all patients 
hospitalized for diarrhea and a 20% sample of all 
patients with diarrhea attending the outpatient clinic. 
A complete history was obtained and physical ex- 
amination performed on these patients. All speci- 
mens routinely obtained from surveillance patients 
with diarrhea were also collected. In hospitalized pa- 
tients, a whole stool specimen was also obtained, 
with one aliquot being used for detection of bacterial 
pathogens and another placed in PBS for detection 
of rotavirus. Whenever possible, stool specimens 
were obtained from age- and sex-matched control 
patients hospitalized for illnesses other than diar- 
rhea. Since most of the hospital beds were occupied 
by patients with diarrhea during the epidemic, only 
a few age- and sex-matched control patients were 
available. 

Of the remaining 80% of the outpatients not par- 
ticipating in the study, only rectal swabs were ob- 
tained for detection of bacterial pathogens and 
rotaviral antigen as described above. 

Laboratory studies. Specimens were tested in a 
blinded fashion without knowledge of the presence 
or absence of clinical illness. All stool specimens, 
nasal aspirates, and sputa were tested for rotaviral 
antigen by ELISA [10]. Control assays were per- 
formed with nonimmune serum to document the 
specificity of the assay as described previously [10]. 
Nasal aspirates and sputum specimens were also 
tested for the presence of adenovirus, influenza virus, 
parainfluenza virus, and respiratory syncytial virus 
by ELISA [11]. 

Standard isolation procedures were performed for 
the identification of Shigella, Salmonella, and Cam- 
pylobacter species; pathogenic vibrios; and Yersinia 
enterocolitica [12]. All of the stool specimens were 
also tested for the presence of enterotoxigenic Esch- 
erichia coli. The Y1 mouse adrenal cell assay [13] was 
used for detection of heat-labile enterotoxin, and the 
infant mouse assay [12] was used for detection of 
heat-stable enterotoxin. 

Determination of rotaviral subgroups was at- 
tempted, as previously described [14], with eight 
rotavirus-positive stool specimens obtained from pa- 

tients residing on different parts of the reservation. 
Cultivation of these same eight strain of rotavirus 
was also attempted by the use of primary cynomolgus 
monkey kidney cells in roller tube culture; viral 
growth was detected by enzyme immunoassay [15]. 

Results 

During a three-week period beginning 21 October 
1981, there was a sudden increase in the number of 
cases of diarrhea on the reservation (figure 1). Dur- 
ing this epidemic period, 342 new cases of diarrhea 
occurred; 53 (15%) were diagnosed as having had 
diarrhea when bimonthly home visits were made, and 
289 (85%/o) were seen at the hospital or at one of its 
clinics. Rotaviral antigen was detected in the stools 
of 169 (73%) of the 233 patients that were tested. 
All but nine of these children were seen in the clinic. 
Rotaviral antigen, however, was detected in only two 
of 30 control patients (P < .001). One of these two 
patients experienced rotaviral diarrhea two days af- 
ter the initial stool specimen was obtained. 

The daily occurrence of rotaviral diarrhea during 
the epidemic is shown in figure 2. The first case oc- 
curred on 21 October 1981. The number of cases in- 
creased rapidly until it peaked on 26 October when 
there were 22 cases, and then tapered off gradually 
until the end of the epidemic. There were no cases 
of rotaviral diarrhea during the six months before 
and after the epidemic, although >1,000 diarrheal 
stool specimens were tested during each of these 
periods. During the epidemic, 18 patients had a bac- 
terial pathogen isolated in their stool specimens in 
addition to the rotaviral antigen. The organisms iso- 
lated were Salmonella (two patients), Shigella (14 pa- 
tients), and Campylobacter jejuni (two patients). 

The 169 cases of rotaviral diarrhea that occurred 
within the three-week period were in individuals from 
all major residential areas of the reservation. These 
areas are widely separated geographically, and each 
has its separate source of water. Furthermore, there 
was no common source of exposure, such as large 
social gatherings, camp meetings, or rodeos, that 
could be identified during the epidemic. 

The rate of illness with rotaviral diarrhea for the 
different age groups was calculated by using the sur- 
veillance population (figure 3). This rate was highest 
in patients aged three to five months (67%). There 
was a progressive decrease in rate of illness in chil- 
dren more than five months of age, with the rate of 
illness dropping to 1% in children aged 24-59 
months. There were no cases of diarrhea in infants 
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Figure 1. No. of cases of diarrhea 
by week on the White Mountain 
Apache Indian Reservation between 
1 October 1981 and 2 December 1981. 
Solid shading, stool specimens positive 
for rotaviral antigen; dotted hatching, 
stool specimens negative for rotaviral 
antigen; unshaded areas, stool speci- 
mens not obtained. 

<45 days of age, in children more than five years of 
age, or in adults. 

The number of patients with rotaviral diarrhea se- 
vere enough to require hospitalization is shown in 
table 1. Eight (47%) of 17 patients less than three 
months of age required hospitalization as compared 
with 30 (20%) of 152 patients more than three 
months of age (Q2 = 5.84; P < .02). None of the pa- 
tients >11 months of age required hospitalization. 

During the epidemic, clinical information was 
available for 135 patients with rotaviral diarrhea and 
for 98 patients with diarrhea in whom rotaviral an- 
tigen was not detected. The clinical presentation of 
patients with rotaviral diarrhea was similar to that 
described previously [1], 44 (33%) of the rotavirus- 

positive patients and 17 (17%) of the rotavirus- 
negative patients had associated respiratory symp- 
toms (P< .05): 32 (24%) had otitis media, 21 (48%) 
had upper-respiratory-tract infection, and 1 (1%) had 
pneumonia. Of the 58 patients with nasal aspirates 
or 10 patients with sputum specimens, none were 
positive for rotaviral antigen or other respiratory 
pathogens. 

Subgroup specificity was determined for seven of 
eight strains of rotavirus isolated from the stool sam- 
ples; all seven were subgroup 2. Upon attempted cul- 
tivation by using cynomolgus monkey kidney cells, 
all of the eight strains of rotavirus grew after one 
passage, and seven of the eight grew after two pas- 
sages. Repeat subgroup determination upon harvests 
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Figure 2. Cases of rotaviral diarrhea 
per day over a one-month period in 
1981 on the White Mountain Apache 
Indian Reservation. 
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Figure 3. Rate of illness with rota- 
viral diarrhea by age group on the 
White Mountain Apache Indian 
Reservation. The rate of illness was 
calculated by using the surveillance 
population. 

following the second passage was successful in six 
of the seven strains, and all six were subgroup 2. The 
one strain for which the subgroup could not be de- 
termined from the stool specimen was determined 
to be subgroup 2 after cultivation. Thus, all eight 
strains studied were subgroup 2. 

Discussion 

Community-wide epidemics of rotaviral diarrhea 
such as the one described in the present study have 
been described previously in another American In- 
dian population [11] and in other geographically iso- 
lated populations [17, 18]. However, none of the pub- 
lished reports of community-wide epidemics have 
occurred in a prospectively monitored population. 

The mode of spread of rotavirus in the present epi- 
demic is unknown. Transmission by food or by the 
fecal-oral route seems unlikely since cases of diar- 
rhea occurred simultaneously in all areas of the reser- 
vation even though individual residential areas were 
widely separated in distance by five to 50 miles, and 
there was no common meeting site. Transmission by 
contaminated water also seems unlikely since the 

Table 1. Patients requiring hospitalization for rotaviral 
diarrhea. 

Age of patient No. with 
(months) rotaviral diarrhea No. hospitalized (%)7 

<3 17 8 (47) 
3-5 42 12 (29) 
6-11 75 18 (24) 

Total 134 38 (28) 

different geographic areas on the reservation had 
their own separate sources of water. The rapid spread 
of rotavirus throughout the community in this epi- 
demic is similar to that of other viruses such as in- 
fluenza and measles, which are both spread by the 
respiratory route. There were no unusual climactic 
conditions that could be identified during or immedi- 
ately preceding the epidemic. The high incidence of 
symptoms involving the respiratory tract seen in the 
present epidemic has also been documented by other 
investigators [19, 20]. However, the presence of 
rotavirus in the respiratory secretions could not be 
documented in patients with diarrhea either in the 
present epidemic or in other studies. In contrast to 
the findings in patients with diarrhea, we have re- 
cently demonstrated the presence of rotaviral anti- 
gen in the respiratory secretions of children diag- 
nosed as having pneumonia without symptoms of 
diarrhea [21]. This finding suggests that rotavirus is 
capable of colonizing the respiratory tract and could, 
therefore, be transmitted by this route. 

Previous studies have identified at least two anti- 
genic variants of rotavirus [22] that are now consid- 
ered to represent two distinct subgroups character- 
ized by the antigenic specificity of the sixth gene 
product [23]. In addition, four serotypes of human 
rotavirus have been characterized on the basis of the 
neutralization phenotype, which is mainly charac- 
terized by the eight or ninth gene product [23]. We 
did not process the sera for subgroup- or serotype- 
specific antibody responses. However, eight strains 
of rotavirus from different geographic areas on the 
reservation belonged to subgroup 2. An attempt was 
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made to grow a sufficient quantity of the rotaviral 
isolates to study the RNA pattern and to evaluate 
the serotype in order to determine whether the viruses 
were of the same or different strains or serotypes. 
Unfortunately, there were not sufficient quantities 
of RNA in the preparations to make that evaluation. 

As documented by other studies [1-5], most of the 
cases of rotaviral diarrhea occurred in children less 
than two years of age. However, the highest incidence 
of rotaviral diarrhea in the present study occurred 
in children aged three to five months. This finding 
is in contrast with the incidence in other populations 
in the United States in which the highest rate of ill- 
ness is in children aged 13-15 months [24]. This may 
be a result of the low prevalence (<10%) of breast 
feeding in this Apache population. The rate of 
hospitalization for this illness in children less than 
one year of age with rotaviral diarrhea was 28%o, 
whereas none of the patients older than this required 
hospitalization. This observation suggests that the 
disease is relatively severe in young Apache children. 
In addition, the rapid spread, high rates of illness, 
and short duration of the epidemic suggest that 
rotavirus rapidly infected all susceptible infants on 
this reservation. Once the pool of the susceptible 
population was exhausted, the epidemic apparently 
stopped. Since none of the children more than five 
years of age or adults were found to have rotaviral 
diarrhea, we assume that they had probably acquired 
immunity to rotavirus during previous exposure to 
the disease. 

In summary, we have described an epidemic of 
rotaviral diarrhea in a prospectively monitored 
American Indian population. The outbreak was brief 
in duration; the highest rate of illness was in chil- 
dren aged three to five months; the illness was most 
severe in children <12 months of age; and there was 
a high frequency of symptoms involving the respi- 
ratory tract associated with this illness. The mode 
of spread of the epidemic remains unknown, al- 
though transmission by the respiratory route is sug- 
gested. 

References 

1. Steinhoff MC. Rotavirus: the first five years. J Pediatr 
1980;96:611-22 

2. Davidson GP, Bishop RF, Townley RRW, Holmes IH, Ruck 
BJ. Importance of a new virus in acute sporadic enteritis 
in children. Lancet 1975;1:242-6 

3. Kapikian AZ, Kim HW, Wyatt RG, Cline WL, Arrobio JO, 
Brandt CD, Rodriguez WJ, Sack DA, Chanock RM, Par- 

rott RH. Human reovirus-like agent as the major patho- 
gen associated with "winter" gastroenteritis in hospitalized 
infants and young children. N Engl J Med 1976;294:965-72 

4. Bryden AS, Davies HA, Hadley RE, Flewett TH, Morris CA, 
Oliver P. Rotavirus enteritis in the West Midlands during 
1974. Lancet 1975;2:241-3 

5. Konno T, Suzuki H, Imai A, Kutsuzawa T, Ishida N, Kat- 
sushima N, Sakamoto M, Kitaoka S, Tsuboi R, Adachi 
M. A long-term survey of rotavirus infection in Japanese 
children with acute gastroenteritis. J Infect Dis 1978;138: 
569-76 

6. Marrie TJ, Lee SHS, Faulkner RS, Ethier J, Young CH. 
Rotavirus infection in a geriatric population. Arch Intern 
Med 1982;142:313-6 

7. Halvorsrud, J, Orstavik I. An epidemic of rotavirus-associated 
gastroenteritis in a nursing home for the elderly. Scand 
J Infect Dis 1980;12:161-4 

8. Cubitt WD, Holzel H. An outbreak of rotavirus infection 
in a long-stay ward of a geriatric hospital. J Clin Pathol 
1980;33:306-8 

9. Hildreth C, Thomas M, Ridgway GL. Rotavirus infection 
in an obstetric unit. Br Med J 1981;282:231 

10. Yolken RH, Stopa PJ, Harris CC. Enzyme immunoassay for 
the detection of rotavirus antigen and antibody. In: Rose 
NR, Friedman H, eds. Manual of clinical immunology. 
2nd ed. Washington, DC: American Society for Microbi- 
ology, 1980:692-9 

11. Klein BS, Dollette FR, Yolken RH. The role of respiratory 
syncytial virus and other viral pathogens in acute otitis 
media. J Pediatr 1982;101:16-20 

12. Sack DA, Kaminsky DC, Sack RB, Itotia JN, Arthur RR, 
Kapikian AZ, Orskov F, Orskov I. Prophylactic doxycy- 
cline for travelers' diarrhea. Results of a prospective double- 
blind study of Peace Corps Volunteers in Kenya. N Engl 
J Med 1978;298:758-63 

13. Sack DA, Sack RB. Test for enterotoxigenic Escherichia coli 
using Y1 adrenal cells in miniculture. Infect Immun 
1975;11:334-6 

14. Wyatt RG, James HD Jr, Pittman AL, Hoshino Y, Green- 
berg HB, Kalica AR, Flores J, Kapikian AZ. Direct isola- 
tion in cell culture of human rotaviruses and their charac- 
terization into four serotypes. J Clin Microbiol 1983;18: 
310-7 

15. Naguib T, Wyatt RG, Mohieldin MS, Zaki AM, Imam IZ, 
DuPont HL. Cultivation and subgroup determination of 
human rotaviruses from Egyptian infants and young chil- 
dren. J Clin Microbiol 1984;19:210-2 

16. Engleberg NC, Holburt EN, Barrett TJ, Gary GW Jr, Trujillo 
MH, Feldman RA, Hughes JM. Epidemiology of diarrhea 
due to rotavirus on an Indian reservation: risk factors in 
the home environment. J Infect Dis 1982;145:894-8 

17. Linhares AC, Pinheiro FP, Freitas RB, Gabbay YB, Shirley 
JA, Beards GM. An outbreak of rotavirus diarrhea among 
a nonimmune, isolated South American Indian commu- 
nity. Am J Epidemiol 1981;113:703-10 

18. Foster SO, Palmer EL, Gary GW Jr, Martin ML, Herrmann 
KL, Beasley P, Sampson J. Gastroenteritis due to rotavi- 
rus in an isolated Pacific island group: an epidemic of 3,439 
cases. J Infect Dis 1980;141:32-9 

19. Lewis HM, Parry JV, Davies HA, Parry RP, Mott A, Dour- 

This content downloaded from 64.106.42.43 on Thu, 06 Aug 2015 20:48:38 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Epidemiology of Rotavirus Diarrhea 783 

mashkin RR, Sanderson PJ, Tyrrell DAJ, Valman HB. A 
year's experience of the rotavirus syndrome and its associ- 
ation with respiratory illness. Arch Dis Child 1979;54: 
339-46 

20. Goldwater PN, Chrystie IL, Banatvala JE. Rotaviruses and 
the respiratory, tract. Br Med J 1979;2:1551 

21. Santosham M, Yolken RH, Quiroz E, Dillman L, Oro G, 
Reeves WC, Sack RB. Detection of rotavirus in respira- 
tory secretions of children with pneumonia. J Pediatr 
1983;103:583-5 

22. Yolken RH, Wyatt RG, Zissis G, Brandt CD, Rodriguez WJ, 
Kim HW, Parrott RH, Urrutia JJ, Mata L, Greenberg HB, 
Kapikian AZ, Chanock RM. Epidemiology of human 

rotavirus types 1 and 2 as studied by enzyme-linked im- 
munosorbent assay. N Engl J Med 1978;299:1156-61 

23. Greenberg H, Kalica AR, Flores J, Kapikian A, Wyatt R, 
Jones R, Valdesuso J. Gene coding assignments for 
rotaviruses studied with genetic reassortants and 
monoclonal antibodies. In: Proceedings of the First In- 
ternational Symposium on Double-Stranded RNA Viruses. 
New York: Elsevier Biomedical 1983:289-302 

24. Brandt CD, Kim HW, Yolken RH, Kapikian AZ, Arrobio 
JO, Rodriguez WJ, Wyatt RG, Chanock RM, Parrott RH. 
Comparative epidemiology of two rotavirus serotypes and 
other viral agents associated with pediatric gastroenteri- 
tis. Am J Epidemiol 1979;110:243-54 

This content downloaded from 64.106.42.43 on Thu, 06 Aug 2015 20:48:38 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 778
	p. 779
	p. 780
	p. 781
	p. 782
	p. 783

	Issue Table of Contents
	The Journal of Infectious Diseases, Vol. 152, No. 4 (Oct., 1985), pp. 661-858
	Front Matter
	Perspectives
	Leukocyte Adherence-Related Glycoproteins LFA-1, Mo1, and p150,95: A New Group of Monoclonal Antibodies, a New Disease, and a Possible Opportunity to Understand the Molecular Basis of Leukocyte Adherence [pp. 661-664]
	An Old Nemesis in New Clothing: Viruses Playing New Tricks by Causing Cytopathology in the Absence of Cytolysis [pp. 665-667]

	Original Articles
	The Severe and Moderate Phenotypes of Heritable Mac-1, LFA-1 Deficiency: Their Quantitative Definition and Relation to Leukocyte Dysfunction and Clinical Features [pp. 668-689]
	Effects of the Newer Nonsteroidal Anti-Inflammatory Agents, Ibuprofen, Fenoprofen, and Sulindac, on Neutrophil Adherence [pp. 690-694]
	Phagocytosis of Type III Group B Streptococci by Neonatal Monocytes: Enhancement by Fibronectin and Gammaglobulin [pp. 695-700]
	Relation between Serum Opsonic Activity for Streptococcus pneumoniae and Complement Function in Sickle Cell Disease [pp. 701-709]
	Yeast Adhesion in the Pathogenesis of Endocarditis Due to Candida albicans: Studies with Adherence-Negative Mutants [pp. 710-715]
	The Role of Exoenzyme S in Infections with Pseudomonas aeruginosa [pp. 716-721]
	Interaction of Schistosoma japonicum with Salmonellae and Other Gram-Negative Bacteria [pp. 722-726]
	Selective Defects in Cytomegalovirus- and Mitogen-Induced Lymphocyte Proliferation and Interferon Release in Patients with Acquired Immunodeficiency Syndrome [pp. 727-733]
	Recovery of AIDS-Associated Retroviruses from Patients with AIDS or AIDS-Related Conditions and from Clinically Healthy Individuals [pp. 734-738]
	Development of Antigen-Specific Cell-Mediated Immune Responses after Infection of Cynomolgus Monkeys (Macaca fascicularis) with Rickettsia tsutsugamushi [pp. 739-749]
	Use of a New Bioassay to Study Pentamidine Pharmacokinetics [pp. 750-754]
	Rapid Determination of Molecular Relatedness of Isolates of Human Cytomegalovirus [pp. 755-759]
	The Molecular Epidemiology of Cytomegalovirus Transmission among Children Attending a Day Care Center [pp. 760-768]
	Occult Aminoglycoside Resistance in Pseudomonas aeruginosa: Epidemiology and Implications for Therapy and Control [pp. 769-774]
	Results of a Screening Method Used in a 12-Month Stool Survey for Escherichia coli O157:H7 [pp. 775-777]
	Epidemiology of Rotavirus Diarrhea in a Prospectively Monitored American Indian Population [pp. 778-783]
	Shigella Septicemia: Prevalence, Presentation, Risk Factors, and Outcome [pp. 784-790]
	Immunotyping of Chlamydia trachomatis with Monoclonal Antibodies [pp. 791-800]
	Pathogenic JK Group Corynebacteria and Their Similarity to Human Cutaneous Lipophilic Diphtheroids [pp. 801-806]
	Reduction of Pathological Findings in Urine and Bladder Lesions in Infection with Schistosoma haematobium after Treatment with Praziquantel [pp. 807-810]
	Efficacy of Ciprofloxacin in Experimental Arthritis Caused by Escherichia coli: in vitro-in vivo Correlations [pp. 811-816]
	Immunoprophylaxis of Infection with Hepatitis B Virus in Infants Born to Hepatitis B Surface Antigen-Positive Carrier Mothers [pp. 817-822]

	Concise Communications
	Isolation and Characterization of Mycoplasma pneumoniae from Cerebrospinal Fluid of a Patient with Pneumonia and Meningoencephalitis [pp. 823-825]
	Partial Characterization of Prospect Hill Virus Isolated from Meadow Voles in the United States [pp. 826-829]
	Enzyme Immunoassay with Monoclonal Antibodies for the Detection of Rotavirus in Stool Specimens [pp. 830-832]
	Sensitivity of Clinical Isolates of Human Cytomegalovirus to 9-(1,3-Dihydroxy-2-Propoxymethyl)Guanine [pp. 833-834]
	Snow Mountain Agent Associated with an Outbreak of Gastroenteritis in Vermont [pp. 834-837]
	Humoral Responses to Pneumocystis carinii in Patients with Acquired Immunodeficiency Syndrome and in Immunocompromised Homosexual Men [pp. 838-840]

	Correspondence
	Site Specificity of Epithelial Irritants in the Reactivation of Herpes Simplex Virus [pp. 841-842]
	Cryptococcal Pericarditis in an Intravenous Drug Abuser [p. 842-842]
	Antibody to Lymphadenopathy-Associated Virus/Human T Lymphotropic Virus Type III in Various Groups of Illicit Drug Abusers in New York City [p. 843-843]
	Isolation of an Intermediate Type of Adenovirus from a Child with Fulminant Hepatitis [p. 844-844]
	Nopercutaneous Spread of δ Infection [p. 845-845]
	Pericarditis Due to Mycobacterium kansasii in a Patient Undergoing Dialysis for Chronic Renal Failure [pp. 846-847]
	"Spontaneous" Pneumocephalus Associated with Mixed Aerobic-Anaerobic Bacterial Meningitis [pp. 847-848]
	Persistent Pharyngeal Colonization during Therapy in Patients with Meningitis Caused by Haemophilus influenzae Type b [p. 849-849]
	Immunogenicity of O-Acetyl-Negative and -Positive Polysaccharide Vaccines for Infections with Neisseria meningitidis Group C in Infants [pp. 850-851]
	In vitro Dissociative Behavior of Pseudomonas aeruginosa [p. 852-852]
	Acute Parotitis Associated with Influenza A Infection [p. 853-853]
	Chlamydia Attached to Spermatozoa [p. 854-854]

	Editors' Choice
	Antigenic Variation in Trypanosomes: Genomes in Flux [pp. 855-856]

	Erratum: Immunization: An Adult Thing to Do [p. 858-858]
	Back Matter



